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mmmm^^-r^mm±iz, mmh^^yv:;^^ (sir. TFTiita-r) x^j^^ 
thxm^tix\>^^o T F Tit^<Dmm^i'^m:^mz^^x^m^nx\>^^. # 

[0 0 0 3] 

t/>^ ]yK)]y^^y^m^. Avyrm^. ^y:fvy^mm^if 

A^TFTS:MV^T?^^$tlTV^fe„ 
[0 0 0 4] 

FT^cil#3tl-5#^^t>^i>^50^e>•rM^oT^^it„ mm-^ h y ^xl@JK&^c^v^T 

tt, n ^ ^ :^ ;VM T F T ;^)^ e> fi^S i: M^J®^^^* lg l"?- fc#^T' 

. m^^n^TFT<Dmmt. mtimm^-i-^^m^'&x^KS^miJ^^^^r^o t. 

o 

[0 0 0 5] 

L-fy^h. m^WT F T <D7f7mmtm <^jiV "pt^^ t^^^ r^mmAti^$>^t:^. 
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TFT<?>^?t{C«, -Iga-KKb^r^ (LDD: Lightly Doped Drain) 

mt<D^nmmzi:V> ^-hUmtiyi'-A-^vZf-t^GOhD (Gate-drain 
Overlapped LDD) ^- h^mtyt- y •:^Lr£\i^:f7±^y h h 

^^'jrm^^rn^. mm^^m±^'^^:^t.if^xnt^o m:^it. rMutsuko h 

atano.Hajime Akimoto and Takeshi Sakai,IEDM97 TECHNICAL DIGEST,p52 
3-526, 1997J Xlt. U 3 >'T*?^^Lfc-9->f -;i/lC J: S G O L D#^-efe 

[0 0 0 7] 

it)^mi^^tix\^^^. Wi^^ik/ur£Mmmmmizimmnmi!}^nn^tiXi5v. m 
m^mni^thr^-m<Dz2yv^y'\}-^m^hx\i^f:i. ^lx. #®*tcm-r^ 
m^^TF T<z)x>f y^yvmmizjiijmmhx. z:(Dziy7'y^^(Dm^^M 
mr^ z nxm^^mmLxmMytM^mmvxmm^mm-t^itm^izfjt^x 
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T F T 5:1^ C J: ^ 35;«ig(3!) S :i tt^'* b < 
[0 0 10] 

^ fc, G O L D«3gT' liMS(55 L D D#3t iCjt^T:*- < «i o T b 
;S>%<DXit^^i3K m^it. 7iy-7Tm^^m^-t^TFTlZ:^y^^yhTFT 

■^mi-f^ b % ^ O :t „ 
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mm^t.. ff- hm@<3D^fi!Ilc^lt^ti'fc-^«M®ll2©^M«^MJIciiV-:^ 
l/>f 1 CO^J^i^Mi^i: SII3 h ^> 

>^ ^ t , 5^ * ilv- -^.w^. t ^ k ymm^^^-t ^ mmm 
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wmmnwm^. mtt/')ny^ ^ft^un^. mkiti/v^y. dlc. jku 

[0 0 15] 

mmm ii^mtsmi<Dmmh^yp>^st^m^t^i:miL. -mmm(D^m<^ 

A'-^v^hrji\,\m2(D^mmm^t^m-t^mz<ommh^yt^7.9^m^-t 

mmii^^'r^m3<Dmmh^yt;^::^^^mf^-t^x.nii. mmnmc^^mmn. 

mi^m<Dmm ^tit^mmicmmhx. ^ 1 <z) ^n^mm tm^ (D^mmmm t ^ 
mir^m4 <Dmmh^yv:x^i^Bm-t^jLnt, ■k^ir^zt^'^mn LTv^ 
So mi<Dmmh^ypy^^-m5(Dmmh^yt^xintm-xmx. ^n^eti 
<Dmfi^m]^^inzmmh^y-y7.^{zm^^n^mi¥m^^^mLx. m-mm 
±izm^-^ti^^<Dx:^^o 

[0 0 16] 
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^ 4 © h ^ > ^ ^ _hjc$ei^M ^j^mt^x-nn^ mmmmm± i^m^m^ 

[0 0 17] 

mmmmi] 

m^}i't<Dmmizmn^t\,^mmm^<DTFT^mmizi^m^^:^mz^\^xm 

[0 0 18] 

t.cD$:»«i:bT=fe>Kv^. ^bT, a^Ki 0 l(Z)TFT:&^J^^S4x^^®lCtt> 

2 $:^^XvCVD^^>^/^°*y ^J'S'?? 1 0 0~4 0 0 n nKDff S lC?^^b:fec M 
X.«r«l^l 0 2i:bT. ^'fI:e/Un>11102$:25~100nm, r^T'« 
5 0nm®^SlC, ^fb^>U3>lll 0 3 5:5 0-3 0 Onm, 5 0 

nm(Z)^$i:bfe2M«JgT'^cJ^^•t-5i:Kv^„ ymmi 0 2itmmti^^(Dyfn 

^i:r?ai<T%^V>o r^lcT^Ml 0 2®±IC2 0~1 0 0 nm®^$®, 

ijK ^tb<li4 0 0-5 5 0T:T'mW*n^bTffii:?K^^SI5:f?V>. -^^tK^ 
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«:K±lcafiy&fc*^SOI (Silicon On Insulators) <Z)-^-^K^B 5: ^fflb 

>f:M^^^i)-$:X^y^>^^l§^*L'T, 1 0 4 1 0 6 ^J^^bfcc ^ 

m-^^f^m. feP,*M.«>lXl0l^~5Xl0l^c.-W^i^gT^>i<a> (B 
) 5:^lj^bTfeV^Tt,m^o r^lC, ^I^^^^Ml 04-^1 0 6$:SoT, Ui^ 
ex U 3 > * liS^fc e/ U n > ^ t ^ S - ^ 1 0 7 b „ ^ 

-b$fe#mi07tt, 10~2 0 0 nxn, b < 5 0 ~ 1 5 0 n m(Z)^^ IC 

g|fl:>>Un>^^75nm?^^b, ^^^^ 6im#ffl^*^ f.«SI*^^^^B^«>^^ 
^#H^*, 8 0 0-100 ox:-e^^1l:bT l l 5 nm(Z>/f- b^B^l^i: bt 

=fo^v% (HI (A) ) o 
[0 0 19] 
(112, m3(3D^M^J^M^<^?^^) 
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) 5:mvNfc^:t>F-:/^'^u> (p) ^v^Mvtc ^(Dx^T'i*. ^-hmm 

X 1 0^6^ 1 X 1 0l9atoms/c«3®^HlC-rS«)*Wt b<, Cl^-ei* 1 X 1 0^ 
112, 113*^0^$tlfc„ ^CD^. ^^#H^^-e4 0 0-9 0 ox:, ^* 

b<«550'-'8oo-c-ei'-'i2 m^om^m^mj^^^^ r ©xg-e^un^n 

[0 0 2 0] 

^l©#«mil4%:, (Ta) , (Ti) , ^U:/^>' (M 

o) , ^>^>^5^> (W) ;b^e>^«tlfc^*$:i^^^i:•rs^«^4*^^^'^^ 10 

~10 0nm(D^§iC?^fifebfc„ ^it^^^J^ (TaN) ^ 

^>ffc^>^*^5^> (WN) S:fflV^Sr^:«^M*bV^„ *fc:, HTj^b^^Vx^fe^ ^1 
(D#mm(Z)TlCS/ U n>m$: 2 ~ 2 0 n mm(Off ^-e?^^^bT^V^T%mv^. 
^e,lC, mi(D^mSll4J:lC^2(D^«mil55:Ta, Ti, Mo, W*^ 
P,Mlitl^c7C^^i^^^-^'^^^^***^'^'' 10 0-4 0 0 nmCD^Slcm 
htc. mXit. TaS:2 0 0 nm®»^^C?^^•r^l^^mv^ (01 (C) ) o 

[0 0 2 1] 

(p-ch) , mmmmcom^i:.^^^)'^ 
Y^y^^ 116-119 m 1 ©#m!^i:^3 ©^mm®-^ 

2 2, 1 2 3$:?^^bfc„ n^^*;vMTFTa)^-hm@li^(^XgT'?^fi^^ 
Sfcib, ^l(7)^Sm^m3(D^«ll*^^#«^»1 0 5, 1 0 6±©^®t:^S^ 
j:e)icbfc, -eb-C, l.e;;^h-7X^116-119S:^<Z)**J^bTVX^i: 
b, p5^^:^;vMTFT;b^?^^$tlS^^«^Ml0 4®-SlSlC, p^^^^-TS 

. V^.^y (BgHe) $:^v^T>f:r>K-^^T'^i^L'^-= rrT'li2X10 
atoms/c-3(3r)aStC7j<D>$:^inbfe„ ^bT, 02 (A) ICj^i" J: e> ICtJ^D > 

is^^mmz%M^nt^^^(^^nmw^i2.^. 126*^?^^^^^. r 

1 8 maE<^^ 1 1 - 3 0 9 1 8 0 1 
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®x@^cfev^T, h^y^^ 116-119 ^mmhx¥- hmmmi 0 7 

[0 0 2 2] 

i¥-hnm (n-ch) (D^^) 

UVyt. h-^y^i^ 1 2 7 — 1 3 0 ^m^L. n^^:^JVmTFT(D^~ h^Ml 

3 1, i3 2^?^^bfco zi<Dt.^^-hnmi s nt^mm^nmmmi 1 z 

, 1 1 3 h-'S*^M:&^i:e)JC?^^b:/b (0 2 (B) ) „ 
[0 0 2 3] 

, nM$:##^'&^M%^^$:SinL,Tl|l®>f^^iiJMJ^$:?^;^bT, y->^M 

J^iiJ&sm ©^^i^Mi^i 4 0, 1 4 1 1 vu4ym^t.t3i^^i(Dyfm^M 

Jg?1 3 9, 1 4 2, 1 4 3 A^?^^$tlfco 3:i-e%, -7:tX^>f> (^^3) ^ 
ffiv>fc>f;*->K--/^i:'t?v>, :i<Z)MJg^«) U 1 X 1 o^^-l x 1 0^1 

atoms/cm^t-rSOAW* b<, :i ZlT'ld: 1 X 1 0 ^^atoms/cm^h b i^o * fe. 1^ 

^ic^^l/^^^flcM 1 0 4<z);Jf□>*^^iDStlTv^sM^^l 25, 12 6®— ^IC 
>*^l^in$tifcM^i 3 7, 1 3 8:ft^?^^$tL;to 02 (c) ) „ 

[0 0 2 4] 

(^4 

s 2 J: tjtn 3 (Dyf^mmm^ t mmmtf^t^^ y />^^ < -r s ©aw* l < , ^ r 
T*«2x 1 o^'^atoms/cm^iibifei^ -^bT, mv^^mi^Micv yi)mm^nr=.i& 
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[0 0 2 5] 

vmmm. h«s±®^ffifc im^^mn^m 104-106 (n>-mi^ 

li5 0 0-1 0 0 0 nm®^$i:;5iS J;-^lc?^^-rtili^v^. -eti-rti 
y^yzf^m\^f=.'y\fvV^~^)\^r—-)\^m (rta^S) -e=rf 

^V^T3 0 0 — 7 0 OTC, ^ L < 3 5 0 ~ 5 5 0 t:, :i ZLTli 5 2 5 TC, 2 

mmmmi)^^mm7tm^^^t^:it.i)^-v^r^o ^e>ic, 3~i o o%®;?k^s: 
^timm^fp-e. 3oo~45ox:-ei — 1 2mm(DmMM^n^K 

it-^n^ZtlZJ: »J^fife$tlfc7K^#H^ifi"e2 0 0 — 4 5 OTCODl^^llS^rfTo 
Tt;^V^ (03 (B) ) „ 
[0 0 2 6] 

15 0. 1 5 1 i:. Fl/>f>«®1 5 2, 1 5 3 ^J^^Ufeo 0^L/TV^;&V^*^ 
. Tijl^lOOnm, T i S:-^tf A 11^ 3 0 0 n m 

, T ii^i 5 0 nm^T./'^'y^mr'mmvxmmLtz.smmmcDmmiiiyxm^i^ 
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it. mtty U 3 mit-y V n ^Ig. * ^iiS^ft U n 5 0-500 
±^c#LT^f^Lv^^^A^#?>fl:fe, 3 ~ l 0 0%©;!K^$:-g-tf#ffl^ 

0-4 5 01C«>^*!tai?:^foT=fct^«<Z)^«7b^#e,nfco -^O^. ^^il^flg^^b 
^-5m2(?)M^fJfel^mi 5 5 0 0 0 nm©^$lC?^^bfc„ ^a^flimi: 

CO 0 2 7] 

mm-T hv^T. mm(Df$ 2 <Dmmmmm±izm^m 1 5 e^mmhr^. m%m 

1 5 eitr/V^-^M. (Al) , (T i) , (Ta) *^e>si^ti 

fc5t*S:i^^i:t--5lK-ei 0 0~3 0 0 nmCD^$fC?^^Lfc„ ^LTZl®^ 

^K^wnA^mm-t^ B e5T% 5i3^&ii 15 6 ±izmniii^m 1575:50-20 

0 nma)ff$T'?^^bfc. :iCZ)^«i*M l 5 7li. |^^^ft&S:MV^Ti^^i^ 1 
5 6<Z)^®^C?^^3tlfc^ftmS:MV^Tfeav^„ ^(Z)fl6lC=fe^fl:e/ U H ^ 
'fte/Ua^!^, ^^-fbi/U =!>M^DLC (Diamond like carbon) M^jKU 
-f ^ KmS:MV^T*m^^. Mj^^jKU >f ^ F(Z)Jtil«^3 -4 IC 

^tJLT^fbA l(Z)Jtil«^tt7-9'efeS(j?)'^, 5J>^v>®^T':A:^;5:^M$:?^^ 
■rSBe!ftCtt^#®^*^#^{CMLTV>3t. ^LT, ll2<Z)MIS$eii^J^l 5 5{C 
^t'te)tl7^^?LaJl 5 9 i:, 7\°'>S//<-S/3>|gl 5 4izmif^titcm^mi 5 
ST'. Kb-^>«M1 5 3}C3fr-5n>^?^ hiJ^-;i/S:?^^b, 1 6 0 

^mmLt^o mmmmi G oit. mj^mm^m^mnt^^m'^izitmmmnm 
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MMm(om^mmmmt-t^t^it>iz. m^t^yv^A - (ito) m&i o 

hxm^mi 5 6±t.vmtELxmm^ti. mmmmi eoibm^mi beam 
^^mmx'Ui^mAi ^Af)^mm^nt=. 03 (o ) „ 

[0 0 2 8] 

TFT im^cDmmv'yyvTs^) isi, h^^j^^i/mtft mzcommv 

[0 0 2 9] 

CMOSIlIJi^<Z)p^-V^;i/MTFTl 8 llCli, 5^ ^ 1 6 1 . ^ 
5®^M%M^1 6 2, 1 6 3*^?^^$tifc„ ^LT, ^4 <Z)^^%M^^ 1 6 2 
liy-XM^ilbT, II4©^M%MJ^1 6 3tt Kl/>f >MJ^^;&ofc„ ^7^, 
n5^ir:t^;i/MTFTl 8 2{Cti, 5^ ^ * 1 6 4 , ^ 1 1 

6 5, 1 6 6, ^f-hSe^M^^n^LT^f- h«S^l|j&^m3®^$igifejMJ|gl 6 
7, 1 6 8A^?^^$tlfe. ^1®^M#!M^1 6 5l±y-xM^i:LT, ^ 1 © 
^M%Mig^l 6 8ttFU>f>Mi^^LT^|gL7to 
[0 0 3 0] 

M^-ThU ^X|llg&©n^-Y:?^;i/MTFT 1 8 3lCtt, 
^^1 6 9, 1 7 0, mi ®>I^M%MJ||1 7 1, 1 7 2, 1 7 3, h^ii^J^^: 

[0 0 3 1] 

^ , V hy^::^iaji^J3<ktKCMOSiag&(Z)-e4x-etl®n5^-V:^;i/M 
TFT®iarf^«^$r#^LT, L D DM^i:;5;sm 2 (D^MMJ^, m3©^M 

ti^tKDmi^^mmt^TFTizMvx. mmf^^m^^f^^j^tiztib^x^r^. 

n5^-^:^;i/MTFT 1 8 2 0 V@^® n S;^'-/ ^Uri^^liflCjgLT 

V^-5<, ^^^;i^3'-^7 fiimiZMLX^- hmmtyt-A-^ y ^ht^LDDm 



2 2 



maE#¥ 11-3091801 



#5p 1 1-033623 



m {^^(D^^n^mm <d^-^ (lov) tio. 5-3. o^m, i^mm\z\ti. 

®M:&tC:^:7-fe^y hLDDM^i:^i^l|4©^MM^iScl 7 4 — 17 03^^^ 
tlTV^^„ ^<Z)Mi^©;R$ (Loff) ^0. 5-3. 5^111. f^^65Ctt2. 0 

[0 0 3 2] 

n^^:t^;i.MTFT4 2 0 lC^^$4x^^#^M4 2 Hi, ^ 2 (Z)MK«eii^ll4 
1 i±lc?^^$tifcJt5feJ^4 1 2 -e®_blc0^$ti3tM«#:M4 1 3 ® 
^m@4 1 8^*>P>?^^$tlTVNS„ l^2©®^^i^M®^P;btj^^$4l, 
SM^lctt$fe^#:cD:;^'^-i?--4 1 4 *'f^t:J-e>ti, /t^y i//<-i/3 >M4 l oic 
|g{:te,ti;^c|§?L4 1 5. l|2®Mraffi^m4 1 llclgf:re,tifegg?L4 i 6, y.^ 
—9-- 4 1 4lC^lte>ti:t^P4 1 7T% W^«=^4 1 8*^KU^>«;^4 0 9 

mmmMho)^X'm^'t^^^n-v^m}t-t^z.iit>'^i:^^„ uw^mA 2 ii± 
3i3feM4 1 2. ^«^ii4 1 3, ®ii«M4 1 sff^mtjt^^^xmm.'^nx\^^ 

o 

[0 0 3 3] 

[|IS6?^^3] 

^^^C^V^T^LT^^^„ 05 (A) tt||i66?^M 1 h l^^fC LTf^^S tlfc®^ 
•Thy ^>^imj^®n5^-V:^^;i/MTFT*e&y, ^2®®^$ei^j^Jl{C)g)feM5 1 
2, ^^^flgT'?^^Ljt:;^/<— 5 1 3 S:?^^b;t„ 05 (B) (OJ; 

e)^C^^^fb^T5i^Jl(Z)m{C^«#:m5 1 4 S:?^^L7^o ^LT, 05 (C 

) ® ci: 3 5 1 oic^tte>ti7^^?L5 1 5, m2.<Dm^mm 
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1 1 tCtgl-te>tlfe^?L5 1 6, X^--9--5 1 3{C^l:re>tl3tg|P5 17 1? 
, Wlg«@5 1 8*^KU>r>m@5 0 9lC^i^$tlTV^So 'K#W»5 2U« 
^1^5 1 2, ^m^l^5 1 4, B^«^5 1 8i!}'miSi^^^-Vm^^tlX\^&„ 
[0 0 3 4] 

immm 11 

Jl^ LXmmitiyV nyme 02aS:50~500nm. f^^6«|lCttl 0 0 n m 
(om^izmmLt^. mmitiyVnymeo 2 ait. S i H4tN20i:NH33&^P> 
f^^$tlSt)®T'^y, -^^•rS^*afg&2 Satonico/oJStJiS 0 atoinic%^^ 

i^CL/fco ^^#H^ctJT4 5 0 — 6 5 0r;(Z)|^^3SS:JgL, 

mm^ttyVziymG O 2 aSriStmbb:^, 3e>lC^MS/U3>J^3 0 2 b$:l 
0 0~5 0 0nm, f^^fl^lCtt 2 0 0 n m(Z)^$ IC?^^ J^MbT^^g^^^ 
(0^-ti:-r) 5:2 0-8 0 nm(Z)ff$lC?^figbfco -e L,T^^©M^ffc®^ 

6 0 3 - 6 0 6A^?^^$tl, 

$^{c>^-hjei^i^6 0 7*^?^^$ti)t„ ^-hmmme 0 nt. siH^iiNg 

oi:*^e>f^^$tlS^^fl:$/y n^J^T'^y, :irT'tt l 0~2 O O nm, 
V<li5 0-^1 5 0 nmOm^Xm^Vr^o me (A) ) 
[0 0 3 5] 

r^Jc, mv^^m^me 0 8. 6ii©^®i:, mv^^mi^me 0 4. 6 0 5© 

^^:^;i/?^J^M^?:S-9 h 6 0 8 — 6 1 1 $:?^^Liit„ -eUT. 37 

^fXy'^r^ (PHg) ^Mv^:t>r:^> K->^^T'nMS:#^-re^M%7C^$:^ 

?:MLT-e<Z)T®^^^^#^ft|^{CU>S:^ifn1--5fe«?){C, All3^«ffili6 5 k e V 
{C^^tfco ^^^4^^^C^AD$tl-2>U>(Z)a^«, 1 X 1 O^^-l X 1 O^^at 
oms/cm2(Z)igHlC'rS(Z)*W* L<, Zl ZlTtt 1 X 1 0 ^^atoms/cm^il L,7^„ 
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[0 0 3 6] 

mi(Dmmme 1 ^Ay^^fcj:yMfb^>^>a/ (TaN) ^mit^y 

(A 1) (cu) ^±m^t't^m2(DmmmG n^. loo-soon 

^X'(Dmm(D-3iit^r^mz. m2(Dmmm^:^^y^y'^'Lxmm6 1 8$:?^ 
^bfco m2(DmmmizAi ^m\i^nii. v ymmmizj:ijTmTaN 

i:^^tt^<a:^y^>^-f ^3i:A^T-^fc„ ^ 1 ©^MS 6 1 6 i:BB^ 

6 1 8±lzm3 (Dmrnme 1 Q^T a. Ti, Mo, W*^^Slitb7^7C^S:±^ 

2 0 0 nm®ff$lC?^^-rtllf^V> (0 6 (D) ) „ 
[0 0 3 7] 

^^{C, b^:^'>^hv;^^ 6 2 0~6 2 5 $:?^^U ^ 1 (D^mKi:^ 3 CD^^J^ 

6, P^^^JVmTFT(D^-hmm6 2 7 >?f-hgB^6 3 0$:?^^bfco 

o ^L/T, l/i^^^ hv:^i5^ 6 2 0-6 2 5 S:-e(Z)^t^L/T, p^-V^;1/MTF 
T*^j^^$ti^^4;t4^#^m6 0 3®-SP{c, pM$:##t-S^M%7t:^S:^*n 

) ^fflV^T>r:r>K-:/^'e^Mb;to 3<Z)MJ|?<Z)JJfn>liMtt2X 1 O^Oatom 

5©^M%M^6 3 3, 6 3 47&^?^^$tl3t„ 
[0 0 3 8] 

07 (A) K-7X^^|g$5feLfe^, mr:L\z\^Vy.h^y^^ 

6 3 5 — 6 4 0 ^'f^m.Lf=.. 3tll±n^-v:^^;i/MTFT©>^- hm^S:?^i^-r^ 
6 4 1-6 4 3*t^fi^$^3t^ r©i:^>5f- N«M6 4 1. 6 4 2 tt^ 2 (Z);f:M 
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1 2^6 1 5(D-^iim:^jt^j:^izmm^nr^o mi (b) ) 

[0 0 3 9] 

•?-L/T. iTfcJ&l^e^^ h v':;?.^ 6 4 5 — 6 4 9 $:J^^bfc„ Ui/T.h'^^i^ 6 
4 7, 6 4 9ttn^-v:^;i/MTFT(Z»!f-h«@6 4 2, 64 3 ^:^2®^^^ 

^^^i^^cMlClll (D^M%MJ^6 5 0 — 6 5 5y^)^?^^$tl^o (07 (C)) 
[0 0 4 0] 

^tlJ:*;^i?«:<'r-5®*W*L<, 3 d-^tt 2 X l 0 ^'^atoMs/cm^^: >;f _ }. 

«^S:V:;^^i:L,T©QM-^fig{C||4©^M^^J^6 5 6-6 5 8 ^mmhtc. 
(08 (A) )„ 

[0 0 4 1] 

■^LT, ^l(Z)M^*e^M6 5 9 S::/^XVCVD^T'S i H4, N20, NH 

mmmit 1-30 atoinic% trj^^^z) izmm^^ ^ ^ -e^^^, 

r©<^ffi"^^^#H^tti-e4 0 0 — 8 0 or, 1 — i2^ig, Mx-iis 2 sr-e 

^M%7ulg$:?S14fb$-^Sri:*>T'^fc„ :i<Dmmm(DmzyKmit(Dj:mt:nrjt 
•ot^o r T'li 3 - 1 0 0 %(D7Kmmm^tpV 300-500 0^L<li35 

0-4 5 or;-e2-i 2^^®;iKmft:^S®xgS:^T^i:av%„ ^t^k, 200 
-5 0 or, 0*u<tt3 0 0-4 5 or:(Dm^umv:f^x^it^-&^z:t.iz 

<i;oTT*^fc7K^^?}?K*^fc^a$:br*»mv^o (08 (B) ) 
[0 0 4 2] 

M{cj:y^ti-€^ti®TFT(Z)y>-xMJg?i:, h'u-fym^izm^^uy^^ h 

^-)\y^m^Vr=.. -eUT, y-X«^6 6 0, 6 6 3, 6 6 4, 6 6 6i:KU 
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-r>«@6 6 1, 6 6 2, 6 6 5, 6 5 7Sr?^^L7to LT 

mmX-ltZ<Dmm^. Tim$:10 0nm, T i $:-g-tfA IMS 0 0 nm, Ti 

Ml 5 0 nmS::;^7\'«/^^T-^i^LT?^^L3t3M«l^t0«MhLTMVNfc„ 
[0 0 4 3] 

6 7 Ott>/'^X-7CVD^T'S i NgO, N H^fj^^mm^tl^mm^tiy V 
^^$tlfe7K^«^l(DM^,ffeii^mtfiK:#t^$tl, »«l:2 0 0~4 0 OriCjO 

(ojim^7i(.m^^itmm^^tmm^^x 3 o o~5 5 ov(dmm^m^ 1 ~ 1 

[0 0 4 4] 

mmmmfj^^tjL^m2(Dmmmmm6 7 1 s:^i 0 0 onmom^iz 
. w&\zm^^. ^M-&-rs^5f-ry®;Ky>r ^ K$:fflv^, 3 0 oTc-e^^ur?^ 

[0 0 4 5] 

^ 2 ®M^«e^M_h{cM^>ft: U n >M^^ft U n ^'T-Sfi^Jl 6 4 4 
$:5'~5 0 nm?^^bT^< i:, Z.a^±\zm^-t ^m%m<Dmm^^m^^ ZLt. 

if^xntco ^r=L. mmmmxm^Lr:if^2(Dmmmmmmm^cF^-f^x'7x 
mLxmrn^^-r^t. :i(D±izmm-t^m<Dmm^^\^±^-&^ziii!i^x^ 
t^o 'tLx:^/'^y^m'PM^mmmxAim^mf^L:iiy^y'ifMvxm^m 
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m^m:^^iyy^va-jvmm^f^mLt^„ m^m<DmmiiLxit. o. i~i 

0%, ^f*L<tt3%i:L, 3tllCl'-2 0%®T>^-T*$:ilDx.. p HjbW 

Lx. w:mmm.^2mA-^tr^^j:oizht^. mmtp<Dmmtmmii<Dm(D^ 
mm^m(D^Mizm^mmtmzmit-t^i!)\ mm'^-mtfj^^^oizmm^ 
mmL. i5ov}ifj:^t^t^?>xm&^-^iiLx. ^(D^mmij^o. imA 
Kfjt^^X'Unvr=i. :i(D^oizhxmytme 1 2(Dmmzitm^ s o~2 o o 

izmt>^mmit-miztM-t. f^mi-^m^f-cDi^^^miz^-oxmmmmmit^ 

^-iy3>m6 7 oizmi'f^tir^m^mx]^iy-(ymm6 6 7izm'r^^>it^ 
^;}^-;I/$:0^u ®^a^6 7 6 ^mmhf^. mmmme ? eit. mmmm^ 
mmmmt-t&m^izitmmmmm^my^K Rmm(om^mmmmt.-r^m^K 
^i^MI^$:fflv^tl^«*^ofc„ :i:ixitmMm(Dmmm^mmii^^r^mz. m 
it>(yv^i^ • 7.x (I TO) m^iQ 0 nm(Dm^\zy^nv '^mxmm\^f=.. 
mmnmQ 7 ea. mitAim^ 7 3 ^ithxm^mQ 7 2±^xm^\.xmm 
^ti. M^m®6 7 6*^iii3fcm6 7 2 i:Mi&-sMig?T''^^^*7 0 oii'ij^m^n 
r^o &.±(Dj:mx'. mm^ h V ^ 7m^ii^<Dmmizmif ^ti^mmm^coT F 
'Tt)m-m^±izmm^tit^7^^>( •:r^hv ^^m^Hi^^m^ntz.. ms ( 

C) ) 

[0 0 4 6] 

■v:^^;^MTFT702~7 04ii#&a^^6!; (Jy^ji^T^^y) izm^^ 

tlfe, CMOSIlII^®p^-V:^^;i/MTFT7 0 llCtt, 5^ ^ :^ 6 7 7 

, ^^(Dyfmmmme 7 8. e 7 Q-fy^mm^tit^. m5(Dyf^mmmm6 7 8it)j 
~7.m^tLx. m5(D^m<^m^6 7 9it}^iy>(ymi^t^-or=.o 
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, n^-^:|;;i/MTFT7 0 31C«, ^ -V ;i/?^^MJteg 6 8 5 , V -XM^g^il S 

mi(D>f^mmmm6 8 6. \^iy^ymi^t:^jt^mi(D^mi^mm6 8 7. 
mmm^ifi-vr^~hmmtmtjt^m3(Dyfmmmm6 8 8 a. 6 8 9 a, ^- 
hmmt.mi2ct^tji:\i\m2(D^mmmm6 8 8 h. 6 8 9 b*^?^^$tifeo zicdj: 

g&©n^-v:^;i/MTFT7 0 4tCli, 5^ -V 6 9 0 , 6 9 1, ^1® 

^M^Mi^6 9 2, 6 9 6, -^f- h^i^l^?::^ LT^^- h«:^i:M3& ^ v>m4 
®^M%MJie6 9 3 — 6 9 5Jb^?^^$tl?to 

[0 0 4 7] 
[IIMM2] 

5^^gS:f^^-rSX^$:fi^-rSo 0 9lCati-J:-9C 0 8 (C) (D^Mcom^ 
IZML. gBl^gM9 O l ^mmt^o M^Ma^^^^^CDSHlfifMCtt/KU >f ^ 

St (Ant i ferroelectric Liquid Crystal) , Vm\''^U^hK^MM^W.^t^if 
[0 0 4 8] 
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ti. a^y^miRe 0 i±Km^^tir^. m^v h u ^xtus&i o o 1 ( 
^-h) mmmm^i 0022:, m-^cv-:^)!^)^!*!!!]?!! 0 0 3-c«^$tis 

) i^i^i&TOi 0 0 2 i:. iv-y.) ummm^i 003 xt'tti'^M- h 

gSi^6 4 3 fcy-XB2l|6 6 61?®^V h U o o i ^c^^$4^Tv^e 

o ^fc, FPC 1 0 3 l:*>^^$tlfc^g|$Affi*^^l 0 3 4*>?>]^l&IiIJ^<Z)A 
m;^J^^'^T'©BB^6 2 6. 6 6 83&^^^:te>tVTV^S. 
[0 0 4 9] 

®^^^M6 0 6i:^cllbTV^So 0^^ibTV^^^^*^, ifS^^^ 6 O 6 ictt, 
y-:J^Mii> Kl^-OMJ^, ll4(Z)^M#>M^3&'fJ^*^StiTv^-5„ 

FT(Z)±tCttji>^&m6 7 2 fc, ^'ftSAim #®^rilicm^ 
tlS®^«® 6 7 6 ji3l6)l 6 7 2 6 7 6 hff^mitA 1 1^ 

S::^LTM^-5M^T'^^^*7 0 O^^J^^^nSo ^^fcA 1 
•rSTtibomm^iiltLTt^ilT', ig:^M^^*$:?^^f -5 7^«)^D®^$:^^^;&<•r 
©H^*atS|J®^P^S:r6lJ:$-frS3i:A^Tr^;fc„ ^fe, 0 1 1 -ea^-T A- A* 

ic«>o:tra*ijtii. msiz^-tmrn-^V') ^T.m'^oyA-A' ^mm\z.M^\^ 

[0 0 5 0] 
C^SSM3] 

01 2 {c, mm^V') ^ysmno^^mmi'PT^zm'y^ti^uw^Mo^mmis 
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'^hv^:^mm(Dmm'7hv^7.m^(Dmmmmm^^-t. mi 2 (a) ^z^\,^ 
T, n^-^:^}imTFTizmm-^ti^un^Ai2 4oit. m2(DMmmmmi 
2 1 2±izmm^tit^mytmi 213^, 't(D±izmm^tifzmmi^mi 2 1 4 
mmnmi 2 1 5 tij^>^]Bm^nx\^^^. -^vr. ^n^^i 2 4 o(d-:^ 
(Dmmv&^mmmmi 2 1 si*. nyiyK-i/mymi 211 tm2<Dmmm 

mmi 2 1 2{C^{tP,tl3^g|?Ll 2 6 OT-Kl^-f 2 0 9^Cg?^$tlT^^ 

So ^:&<DmM'V:^^MdftB:it. ^^^y^^-t/nymi 2 i i tfB2(7)M 

mmmm 1212 tctgt^t e>tifcp^?L 1 2 e 1 t% mi (ommmmm 1 2 0 7_hic 

?^^$ti3tsg^msi 2 1 o^:^M$tlTv^s„ 012 (B) TliM*m 

@i 2 1 sin^DMJ^T'j^^^tifeSB^i 2 16^, ii3ti^i 2 1 snjmmn^m 

12 14 S::;M.T^^g|Jl 2 5 IX-mmm^LX. A>yS/^-S>3>i^l 2 11 
i:m2<Z)M^ffi^Mi 2 1 2fc^t:te>tifc^?Ll 2 6 l 7?^ l ©M^^g^Mi 2 

0 7_tic?g^$ti7t@BISmSi 2 1 0i:M^-ts:ih%«rigT'^So ^fc, ®i 

2 (B) xit. m^mi 2 1 sijmmi^mi 214, kirii^i 2 1 7, m^i 2 

1 8 , M\^mmm(Dm\uim 1219 s::^ LT^ji«=g 1220 nmnmizu-^^ 

[0 0 5 1] 

[^JfeM4] 

SI 3tt, mmmivmLr:Lr^^^-:r'^hv^xmm<Dm^m^<D-m^^ 

> ^~ hm^mmmmm^ (a) 1307. >f- hm-^mmmmmm (b) 13 
1 1, -fv^^-i^m^i 3 12. h y ^;^img&i 3 0 e 5:^bT^^s„ 

y-::^#-^i^Ml^i&I@Ig&i 3 0 1 tt. S/:7 h Ui^'xt^imi^i 3 0 2, 

^I1IB&1 3 0 3. A^y^Timi^l 3 0 4. i^-^:/ U > ^01^ 1 3 0 5 ^iiX-T ^^ 

So ^-hm^^mmmmmm (a) 1307^, i/:7M/>:;>^^iii^i 3 

0 8. ^m^l 3 0 9, 7\'-/^tliIB&l 3 1 0 $:#ATV^So h 

m^mmmmm^ (b) 1311 =foi^^;&s^feT'S.So 

[0 0 5 2] 
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02, 1 3 0 8lil 0—1 6 VT-^V, lyKjVty-yitm^l 3 0 3^ 1 3 0 9, 
A^y:7rllI}S&l 3 0 4, 13 10, ^^tSSS^ 1 3 0 5M^V h U 

liSl306tt 14 — 16 VT^ofco '*)-Zy':fV y^m^l 3 0 5mm'^hV ^ 

WM^nr\,^r^„ n^^^;\,mTFT<DmmmB^^mvx. ldd 

[0 0 5 3] 

014 (A) \t-yyhiyp7.^m^a>TFT<Dmmm^mi.x\,^^„ tyz^hu 

-'^y:f-t^$^3(D^mmmi^ (hDDmm) 205, 2 0 6*^|g^:r^tlTv^-g> 

[0 0 5 4] 

014 (B) lilx/<;i/5>:7^iaj^, A-/'7Tm^(DTFT<Dm^m^Bl^X\i^ 

^^y:/-rS^3©^MMJ^ (LDDMJ^) 2 0 5, 2 0 6}&^^l-te>tlfc=S^T' 
[0 0 5 5] 

014 (C) ^i•9->>^lJ>^IlIj^<Z)TFT(D:^fifeM$:^LT^^S„ Z.(Dm^<D 

n^^-^^}\ymi:FT\%tyy^)Vff~VX-$>^iiK m^K^^n^t^mz. y-x 

Mis J: Of F l/-r >il!f®M:&lC LDDMJ^i:«lSl|2 ©^^ifeM^g^Jb^^tt e> tlT V^ 
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[0 0 5 6] 

±t=.. mi 4 (D) li, 1. 5^5Ymm(Dmmm&X'^mmi^^^^cMo 

[0 0 5 7] 

1 5lc^v^T««l 50 Ht:M^:;^mm. ii^^^y^mm. :5^««3S;if $:Mv^ 

7 3 7a«S:Mv^§a^^ctt. 5 0 0-65 
or, ^J^b<tt 595-64 5'CT'l~2 4^r^C?)ilI^^3l$:bTS< i:^Vx 

o 

[0 0 5 8] 

m. mitiyv:nym. mmityvnym. miti(y^jmi}^^mi.ttit=.-m%L 

m^lZlt. 20'-100niii, f^^6!ffCtt5 0 nm®^$^C?^^■rtl^^^V^„ * 

r^. :^<Dmit-yvziym(D±izmm<tiyvnym^5o~5oonm. nmmiz 

ii5 0 — 2 0 0 nIn<^)^$^c^mLT=b^v^. Lx z:<D±iz0^m^mi^m I 

^M^T'?^^$tiS#^K4^#^T'fetiJ«<, ^/Uii> (Si) , 

A (Ge) , ^fci/U3>y;i.v^ii;A-^ife, ^-fti/ U =i>;&^$> -e®flSJC;5f 

y '?A?3f:m)&ifmi:-^%4£^#:Mj|SfS:^v%S3i:*^T'^So ^#«t«tti o-i 

0 0 nm, i^mmz\t^ 0 nmCOm-^ill^Xm^htz.. 1^t=.. T^M 1 5 0 1 
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r^tci:u, ^<Dmm<Dmm^m<^^iiii}'X'm^. mi 5 (a) ) 

[0 0 5 9] 

'Xi^M^tl^^^M^Mi^MlZlt 1 0 — 4 Oatomic%®^-^i;]^i:fi{C7K^}6^^* 
tlTV^T, ^^ff:(Z)X^lC:$fe3ioT4 0 O'-S 0 0 r;©|^Ma®XS$:^f V>;?K^ 

(01 5 (B) ) „ ^LT, ^^tt^^^Sl 5 0 4*^e,ft*^®M^'IS^^#; 
M1 5 0 5$:?^^L, $^lC>f- hJfe^Hl 5 0 5 ^r-h$g^jll 
5 0 5{ctt, m^ti/Vnym. mitt/Vnym. mm^tiyVnym. r^i^(DUm 
Xmm-ttlltM^'^o h^^Ml 5 0 5©M$ttl 0 — 1 0 0 0 nm, L 

<l±5 0~4 0 Onm^LT?^fig-rtl^«V^„ Jgtl^OXSttllMM 1 IC^^^ il* 
^^C0^^^^g^?^^-rS3i:j()tT'^-5„ (ai 5 (C) ) 
[0 0 6 0] 

®i 6«, &mi 6 0 KD^mmiz. ^mittyvnymii^^r^^ri&mi eo 

^M^mi^m<Dm^it. 10~2 0 0 nin, ^*L<tt3 0-1 0 0 nmtC?^^ 

- h^T'M^ LT, mm^m^^m l 6 O 4 1 6 0 3 CD^MtC 

(Ge) . ^ (Fe) . J^^V^h. (Pd) , (Sn) . |& (Pb) 

. (Co) , (Pt) , m (Cu) . ± (Au) , 

iS'^tco ^Hltfb®X^lC5fc3XoT4 0 0 — 6 0 0'C<5Dj^^a(Z)X3g$:ff 

v^:?Kl^$:mc^I3^)^p,ffi^il$-&^^.g;bt$>-5^ (^i e (a) ) „ -ebx, soo- 

6 0 OrT'4-1 2^ra, M^li 5 5 OlCT'8^^(Z>|gi^aS:iffVV jfg^tt^# 
ftMl 6 0 S^'S^^^^tlTto (016 (B) ) 
[0 0 6 1] 
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maymm^ l X l O l^atms/cm^OT, »^L<l,tlX 1 0 l^atms/cm^lc * T<BM 
0 6 5:1 5 Onm(Dm^KmmL. A^Jf ^'(c J: »J 1 6 0 7*^^^:^^, 

mrnvx. m^M^mi^mizv y^mmmi eos^mi-itcL mie (o > „ 

3®4^ffi"T?. ^^#H^tfT>e5 5 0 — 8 0 or, 5 — 24^^, MAiieoor 

, 1 2mma)m^m^not. u>-^wm^i 6 0 8*^>^^y^u>^*-9-^hi:L 
T®%, 6 o 5\z^^hx\,^t=.mmjhm^vy^mmmi e o 

8{Cii^$-ftS3i:*tT'$fc (01 6 (D) ) „ ^LT, "^^^ ^Sfeii^l^l^ 1 6 0 
6t. Vy^mmmi 6 0 8 t^:^V^y^LXm^t^Z.iHZ^i). M^-ffc® 

x^T'^MLfcM^^^^^i^?: 1 X 1 o^'^^tms/cmhy.riz^xi&m^tir^m^ 
- hmmmi e i o ^m^LtL mi a (e) > „ 

[0 0 6 2] 

^fc, 01 7tt, a=Ki 7 0 ijiic, rmmi 701, #p^«^#^mi 7 0 

2.(Om\zmm.h. ^LX. #^K^##C®1 7 0 2(Z)^®}C^ft>>Un>|^l 7 
0 4i:mmhf^. 3®^, ^-ffcS^Ua^jgl 7 0 4®^$ttl 5 0nmi:L,fc„ 

^e,{c, ^^fc$/U3>j^i 7 04 &/i^-->yLT. mnmizmami7 05 
ztiiz^ij^ mmytm^mmi 1 0 6*^?^^$tijt„ m^-^^mi 7 0 6ttg§p 

^5 1 7 0 5©^T'#^M^^^Ml 7 0 3^gMLfe (0 1 7 (A) ) , r^ic, 
5 0 0~6 5 0rT4~2 4^^, MAli5 7 01C, 1 4 ^^©j^MSSr^f 
M^@¥^^Ml 7 0 7$:?^^bfc„ 3(Z)M^ffc©iiiST'li. Mi?5Sm*^^ L 

i^^n^m¥^m(Dmmis^mi\zmmt\.. 'tzi!)^hm:^\^^ti^mitibmnLr:i 

o ^e>LT?^^$tt:t^^^4^^#;Ml 7 0 7tt#:{^^feii#f^^®^^;{,t^^l^ 

•Sjtii). ^^^^*^^ioT^^s^:^^^?fM;^)t^ofc(B^l 7 (b) 
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[0 0 6 3] 

m^mmLT. ^^M^^mi^m^zvy^^mi^lJ0 9^mnt.. ^a>mm<Dv 

mmom^m^no v y^mmm 1709 f^wv ^ v y ^-^^ htvxm^ 
^ ^^^'^^<^Ml 7 0 7izm^vx^,^r.mmyim^vy^mmml 7 0 9izm 

^^"^^^tib^X^tc, (mi 7 (D) ) „ 
[0 0 6 4] 

oizmmLx^~i^mmmi7ii:^^^i^r.. ^-hmmmi 7 1 uza m 
ityvuym. mm^tt. vnymi^^^mitnt.^m^ l < imm<DMi>^^mmv 

^mxmmi'tiim<. mmmm^io^^^i^8mm<7>mxmn^tiim^^-:,t. 
o ^©M^. ^^ft^^^Mi 7 1 oi:^2o$feis^Mi 7 1 1 tommxmmit 

7 (E) ) „ 

[0 0 6 5] 

[0 0 6 6] 
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[0 0 6 7] 

018 (A) tt^^^lST'^y, :*:<|:9 0 0 1. W^ffi^^9 0 0 2. 
^aJ9 0 0 3. m^mn9 0 04. ^f^X>ry^9 O O 5, r>5-^9 0 0 63b^ 
e>«^$tlTlrA§„ *M^Wtt^^m;f7^9 0 0 2. ^^^A^gP 9 0 0 3 . ^tJf 

[0 0 6 8] 

01 8 (B) ttlf-7^:^-:*^^T'^y, ^^^9 1 0 1, 3|^a«9 10 2. 
A:dSlJ9 103, Mf^>^>r>y5^9 1 0 4. A^>5^U-9 10 5. ^#^9 106 
A^P>^oTV^S„ *M^^l«^Ai7^9 1 0 3, &tJfT^5^>f h y 
^5:ii;t:t^^^tt9 1 0 2, ^^gP9 1 0 6 izmPS^^ :illf}^X-^^. 
[0 0 6 9] 

018 (C) «^7t>r;H3>if:x-3rT'^y, :*:#:9 2 0 1, ;f7^5^9 2 0 
2, ^^^9 2 03, ^#>^-f^y^9 2 0 4, *^$|fi 9 2 0 5 T'«^$tlT V^ 
So *M^^ti^#^9 2 0 3. «:tJfT^5^^:^-;rNy^>^«:K$:^i;t;^^^^^ 
S9 2 0 5^cMMt-■5 3^*>-e^s„ 

[0 0 7 0] 

018 (D) tt-s^y Fv^7>hT^.r:^:^i^^T'^*A *^9 3oi. mmmm 

9 3 0 2, T-Ag|J9 3 0 3 T^^^tlS, *JS^^t«^^S9 3 0 2 ICMM 
[0 0 7 1] 

018 (E) liVrm-^rut^^n^^-x^^^^j^ *f*:9 4 0 1, ^^9 4 0 2. 
^^mm9 40 3. m^\^-A7.-:fVy^Q4 0 4. U7U^^-94 0 5. 9 
4 0 6, :^^^y->9 4 0 7T^fl|^$tlS„ ^^^tt^^^S 9 4 0 3 {CigMt- 

[0 0 7 2] 

018 (F) im^mmx$>v. ^i^9 5ou m^^muQ 5 02. 9503 

. SB«^#;9 5 04, ^f^>^^^y^9 5 0 5, T^^^:^ 9 5 0 6 *^P,^^$tlT 
feu, ^-T^^-^^r (MD) -^DYDlCiaM^tlfcT^-^^, T^T^ThT'^'fgb 
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